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Abstract of JP1 0303872 
PROBLEM TO BE SOLVED: To store an 
XDSL via the metallic balanced cables 
together with an ISDN by applying a TCM (time 
compression multiplex) system which is 
synchronous with the ISDN to an XDSL 
modem. SOLUTION: An input terminal of TCM 
synchronizing signals is added to an XDSL, 
and the transmitting and receiving directions 
are switched in a semi- double way and 
synchronously with an ISDN. Thus, the 
influences of near end crosstalk are canceled 
between the XDSL and ISDN and also the 
influences of near end crosstalk are mutually 
canceled between the XDSLs. In regard to an 
XDSL applying a TCM system, it is not 
required to separate the up frequency from the 
down frequency to transmit and receive them 
for a single balanced cable owing to a semi- 
double operation that is synchronous with the 
ISDN. Then all frequency bands excluding the 
aural telephone frequency of 0 to 4 kHz can be 
utilized for transmission of the XDSL 
modulated signals in both up and down 
directions with no deterioration of the SN ratio 
caused by the near end crosstalk. 
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to [0019] , Fig. 1,2,3,5,6 and 7. 

[0017] 

[Embodiment of the Invention] A first embodiment of the 
invention will be described with reference to the drawings. 
As shown in FIG. 1, a station-side XDSL modem designed to 
be compatible with the ISDN of a US/Euro echo canceller 
system is converted as shown in FIG. 2, an input terminal 
for the ISDN TCM system synchronizing signal (A) being 
added and the TCM system synchronizing signal (A) being 
acquired from a CSU or LT device which services the same 
cable, while software-wise, as shown in FIG. 3, the ROM and 
so on of the station- side XDSL modem has been converted so 
that, in the TCM (ping pong) system in synchronization with 
the TCM synchronizing signal, the XDSL modem operates to 
switch transmission and reception in half duplex mode. 
[0018] Similarly in the XDSL modem designed to be 
compatible with the ISDN of a subscriber- side US/Euro echo 
canceller system, as shown in FIG. 3, the ROM and so on 
have been converted so that, in the TCM (ping pong) system 
in synchronization with the station- side XDSL modem, the 
transmission-reception direction is switched to afford half 
duplex exchange of data signals modulated by, for example, 
CAP, DMT or 2B1Q systems. 

[0019] In addition, the conversion has resulted in a change 
in the frequency band utilized by the station- side and 
subscriber- side XDSL modems to modulate and transmit data 
signals as shown in FIG. 5 with the frequency from >4KHz to 
several MHz being used in both the up and down directions. 
The example shown in FIG. 7 is a chart of the spectral 
diagram of a circuit where a TCM system has application in 
the XDSL modem of the DMT system of FIG. 6. 
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[FIG. 1] 

L: ISDN EXCHANGER 
G: CSU OR LT DEVICE 
I: ISDN LINE 
1-2: SUBSCRIBER SIDE 
J: VOICE LINE 

A: TCM SYSTEM SYNCHRONIZING SIGNAL 
F: METALLIC BALANCED-PAIR CABLE 
H: POTS SPLITTER 
D TCM SYSTEM XDSL MODEM 

B: STATION- SIDE TCM SYSTEM XDSL MODEM 
M: STATION-SIDE POTS SPLITTER 
C: XDSL LINE 

1- 1: STATION SIDE 
K: VOICE RECEIVER 
[FIG. 2] 

L: ISDN EXCHANGER 
G: CSU OR LT DEVICE 

2- 1: STATION SIDE 
I: ISDN LINE 

2-2: SUBSCRIBER SIDE 

J: VOICE LINE 

N: NEAR END CROSS TALK 

F: METALLIC BALANCED-PAIR CABLE 

H: POTS SPLITTER 

D: XDSL MODEM MODEM 

B: STATION- SIDE XDSL MODEM 

M: STATION-SIDE POTS SPLITTER 

N: NEAR END CROSS TALK 

C: XDSL LINE 

K: VOICE RECEIVER 

[FIG. 3] 
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15 TIMING CHART OF TCM SYSTEM ISDN 
10 BURST CYCLE 
3-1: TRANSMISSION 
3-2: RECEPTION 
3-3: TIME 

13: STATION SIDE XDSL 
11: SUBSCRIBER SIDE XDSL 

12: TIMING CHART OF XDSL WITH SHARED USE TCM SYSTEM 
[FIG. 6] 

A: POWER SPECTRUM 

B: XDSL FREQUENCY UTILIZATION CONDITIONS OF A CONVENTIONAL 
DMT SYSTEM 

6-1: VOICE TELEPHONE BAND 0-4 KHz 

6-2: UP FREQUENCY BAND FROM TENS OF KHz TO ONE HUNDRED AND 
TENS OF KHz 

6- 3: DOWN FREQUENCY BAND ONE HUNDRED AND TENS OF KHz - 1000 
KHz 

F: FREQUENCY 
[FIG. 5] 

A: POWER SPECTRUM 

G: XDSL FREQUENCY BAND EXPANDABLE IN TCM SYTEM 
H: UP/DOWN SHARED FREQUENCY BAND 
5-1: VOICE TELEPHONE BAND 0-4 KHz 

5-2: UP/DOWN SHARED FREQUENCY BAND >4KHz - SEVERAL MHz 
F: FREQUENCY 
[FIG. 7] 

A: POWER SPECTRUM 

G: XDSL FREQUENCY BAND OF DMT SYSTEM EXPANDABLE IN TCM 
SYTEM 

7- 1: VOICE TELEPHONE BAND 0-4 KHz 

H: UP/DOWN SHARED FREQUENCY BAND >4KHz - SEVERAL MHz 
F: FREQUENCY 
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